Nonresponsiveness and susceptibility to CTLA-4 of antigen-exposed CD4 T cells are not regulated by the Bcl-2 family of apoptotic mediators, but can be restored by IL-2.
Memory T cells are considered to be less dependent on costimulation and to respond more vigorously to TCR triggering compared to their naive counterparts. We and others, however, observed that memory CD4 T cells display nonresponsiveness to a variety of stimuli, including superantigens and soluble anti-CD3. We now report that CD28-derived costimulation can revert the nonresponsive state of antigen-exposed CD4 T cells. Interestingly, the rescuing effect of CD28 can be completely negated by CTLA-4 engagement. The malfunction of memory T cells is related to increased cell death; the viability can be restored by CD28 engagement and is negatively regulated by CTLA-4 engagement. Importantly, it has been reported that antigen-exposed T cells express lower levels of the anti-apoptotic mediator Bcl-2. In addition, CD28 costimulation was reported to upregulate the expression levels of Bcl-xL. We therefore examined the possible role of Bcl-2 family proteins in the nonresponsiveness of antigen-exposed CD4 T cells, and determined whether CTLA-4, in analogy to CD28, mediates its negative regulatory effects via the Bcl-2 family of apoptotic mediators. Our data indicate that neither the nonresponsiveness nor the susceptibility to CTLA-4 of antigen-experienced CD4 T cells are related to the expression levels of Bcl-2 or Bax. The rescuing effects of CD28, however, may be related to increased Bcl-xL levels. Addition of IL-2 normalizes the nonresponsiveness of memory CD4 T cells and renders these cells resistant to the negative effects of CTLA-4 engagement. Impaired IL-2 production is therefore likely to be the cause of the malfunction and CTLA-4 susceptibility of memory CD4 T cells.